Crystal structures of phosphodiesterases and implications on substrate specificity and inhibitor selectivity.
Crystal structures of seven phosphodiesterase families (PDE1-5, 7, 9) show a conserved core catalytic domain that contains about 300 amino acids and fourteen alpha-helices. The catalytic domains of the PDE families 1-4, 7, and 9 have a uniform conformation. However, the H-loop at the active site of PDE5 shows four different conformations upon binding of inhibitors, probably implying a special mechanism for recognition of substrates and inhibitors by PDE5. The active site of all PDE families contains two divalent metal ions: zinc and probably magnesium. The PDE4-AMP and PDE5-GMP structures reveal the conserved interactions of the phosphate groups of the products AMP and GMP, and thus suggest a universal mechanism of nucleophilic attack for all PDE families. The substrate specificity has not been well understood. This review will comment on the early proposal, "glutamine switch", on basis of the recent biochemical and structural information. The PDE-inhibitor structures have identified a common subpocket for non-selective binding of all inhibitors and potential elements for recognition of family-selective inhibitors. The kinetic analysis on the mutations of PDE7 to PDE4 suggests that the multiple elements must work together to define inhibitor selectivity.